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IS : 9335 ( Part 3/Set 2 )- 1985

Indian Standard
SPECIFICATION FOR CELLULOSIC PAPERS FOR ELECTRICAL PURPOSES
PART 3 SPECIFICATIONS Section 2 FOR INDIVIDUAL Capacitor Paper MATERIALS

0.
0.1 This

FOREWORD

Indian Standard ( Part 3/Set 2 ) was adopted by the Indian Standards Institution on 5 February 1985, after the draft finalized by the Solid Electrical Insulating Materials Sectional Committee had been approved by the Electrotechnical Division Council.

0.2 This standard ( Part S/Set 2 ) is one of the series of Imiian Standards which deal with cellulosic papers for electrical purposes. This series have the following three party: Part 1 Definitions Part 2 Methods and genera1 requirements; of test; and five

Part 3 Specification for individual materials in the following sections covering different cellulosic papers: Section Section Section Section Section 1 General 2 Capacitor 3 Crepe 5 Special 4 Electrolytic purpose paper, capacitor paper, and paper, paper. electrical paper,

0.3 In preparation of this standard assistance has been derived from IEC Publication 554-3-2 ` Specification for cellulosic papers for electrical purposes, Part 3 Specifications for individual materials, Sheet 2 Capacitor paper', issued by International Electrotechnical Commission. 0.4 For the purpose of deciding whether a particular standard is complied with, the final value, observed or ing the result of a test or analysis, shall be rounded off IS : 2-1960*. The number of significant places retained value should be the same as that of the specified value
*Rules for rounding off numerical values ( revised ).

requirement of this calculated, expressin accordance with in the rounded off in this standard.
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IS I 9335 ( Part 3/Set 2 ) - 1985 1. SCOPE 1.1 This
standard kraft paper. 2. TERMINOLOGY ( Part 3/Set 2 ) covers the requirements of capacitor

2.1 For the purpose
( Part 1 )-1979* 3. TYPES

of this standard, shall apply.

the

definitions

given

in IS : 9335

3.1 The capacitor
a) Type b) Type c) Type d) Type 4. GENERAL 1979*.

kraft papers are classified paper,

in four types:

2.1 kraft capacitor 2.2 kraft capacitor 2.3 kraft capacitor 2.4 kraft capacitor

paper, high reliability, paper, paper, low loss, and high reliability,
low loss.

REQUIREMENTS
shall conform to requirement stated in IS : 9335 ( Part 1 )-

4.1 The material

5. PERFORMANCE

REQUIREMENT
IS : 9335 given in

5.1 When

tested according to relevant method described in ( Part 2 )-198lt. The material shall conform to the requirements Table 1.

*Specification for cellulosic general requirements. PSpecification for cellulosic

papers

for electrical

purposes: purposes:

Part

1 Definitions and

papers for electrical

Part 2 Methods of test.

TABLE SL PROPERTY

1 REQUIREMENTS
UNIT
r___-_*--_

FOR

CAPACITOR

PAPER REMARKS

( Clazrse5.1 )

No.

METHOD TYPE OF TEST REFTO CL No.OF IS:9335(PARTY) 1981*

REQUIREMENTS
---~

Nominal Tolerances ThickT----~--T ness Nominal Nominal rent density g/cm" 0.90 and over *% (7) 10 8 7

ama-

rent density below 0'90

aw=-

(1)
i)

(2)
Thickness

(3) 3

(4) All

(5) ;Lm

(6) <6 >6to<8 >8

(9)

ii)

Apparent sity

den-

5

`ill

g/cm3 The apparent

density shall not depart from the nominal value by more than 0.05 g/cm*

*Specification for cellulosic papers for electrical purposes: Part 2 Methods of test. tMethods of sampling and test for paper and allied products: Part 1 ( revised ). ( Continued )

vi) vii)

/IH of aqueous extract Conductivity aqueous of extract Chloride content of aqueous extract Electric strength dc

14 13

All All mS/m

6-O IO 8.0 3'0 Max

viii)

15

All

mdkg
kV/mm Nominal densitv gjcmr 0'8 1'0 1'1 1'2 b 1'3 Nominal density gicms 1'0 2 :*3'

5.0 Maw

ix)

22 (b) [Ref Amendment No. 1 to IS : 9335 ( Part 2 ) 1981*]

2'1

Lowest value ( Min ) 20 30 35 2; Central value (Min) 85 110 125 Lowest value ( Min ) 20 30 40 Central value (Min) 55 1:: 20/21 value (Min) 100 ;8 20121 value (Min) IO0 115

For types 2.1 and 2.3, nine tests shall be made and no individual reading shall be lower than the value shown For types tests shall than one the 20/21 2'2 and 2'4, twenty-one be made and not more reading shall be below value shown

2.2

kV/mm

a0

2.3

kV/mm

Nominal density g/cm8

0-a ;:;

2.4

kV/mm

Nominal density g/cm3

0.8

1'0 1'17

*Specification

for cellulosic

papers for electrical

purposes:

110 105 125 115 Part 2 Methods of test.

TABLE SL. No. PROPERTY

1 REQUIREMENTS UNIT

FOR CAPACITOR

PAPER

-

Contd REMARKS

METHOD TYPE OB TEST, REF TO CL No. OF IS : 9335( PART 2 ) 1981* (3) (4) 2.1

REQUIRE.MENTS ~-_---h_-~~~ Nominal Maximum Dissipation Factor of ImpregDensity nated Paper at "C alcms r__--h_--~ 25 50 80 100 120 (6) 0'8 1'0 1'1 >:*: (7) 30 35 39 42 46 (8) 26 ii 33 36 39 (9! (10) (11) 26 30 33 36 39 27 32 35 38 41 32 38 41 21 26 31 21 26 30 31 35 32 38 :: 49 38 45 49 24 z

(1)
x)

(2)
Dissipation factor ( Impregnated )

(5) 1 x lo-4

(12) Model capacitors are to be used, impregnated with the material to be used in practice and avoiding all contamination Values are given for trichlordiphenyl. Values using other impregnants should be agreed between the purchaser and the supplier Measurements 15 kV/mm to be made at

2'2 cc 2'3

1x10-4

1.0 >:.:

35 30 30 42 36 36 46 39 39 24 21 21 29 26 26 36 31 31 24 29 35 36 42 21 21 26 26 31 30 32 31 33 33

lx 10-4

0.8 1.0 1'2 0'8 :::7

2'4

1 x IO-4

The capacitors of nominal capacity 2 f 0.5 PF are to be wound using aluminium foil of capacitor manuii facturing quality ( oil free ) of 35 width about 40 mm, the edge 40 margin being at least 5 mm. The winding is to be on a 10 mm diameter removable core with ten complete turns of paper before the winding in of the foils 24 Connection wll be made by two tabs of soft tin foil per electrode al l/4 and 3/a of the winding length

The approximate number .of turns required will be ( inclusive of the initial 10) Thickness um 8 10 12 15 18 Maximum Count Per ma ~__~~_~~h~__~~~~ Nominal Nominal density thickness g/cm' r-_-__h_--_-~ pm 0.8 1.0 1.1 1.17 1'2,1'3 5 200 6 160 7 110 5'5 90 8 23 49 76 105 9 22 38 57 76 >lO::<l2 >12to415 >15to<l8 >RIto425 2.2 m-s l"o >lO to Gl2 >12 to <I5 >15to<18 >18 to G25 10 6 4 2 l l :: 5 3 2 12 7 : 3 2 6 14 :: 8 4 3 2": l3 6 5 43 28 17 8 : 40 :: 7 55 37 27 18 10 6 :: Density, g/cma

(--0'8
154 170 183 196 207

1'0

1'2

152 159 168 ( / 166 181 i 179 194 / 192 205 203

`9

xi)

Conducting paths

2.1 ( z:thod 2)

m-s

NOTE l - If the number of faults found in the first square metre tested exceeds the maximum permissible value, but does not exceed 6, the test IS repeated until one of the following conditions is fulfilled: number of average a) The faults per square metre becomes less than the maximum permissible value, b) Six faults are counted Only in case (b) material be rejectable shall the

2'3

m-2

NOTE 2 - Values for other nominal densities shall be established by linear interpolation ( Continued)

TABLE
PROPERTY

1

REQUIREMENTS UNIT

FOR CAPACITOR

PAPER

-

Contd REMARKS

l%.

METEOD TYPE OB TEST, REB TO CL No. OB IS : 9335( PART 2 ) 1931* (3) (4)

REQUIREBXENTS ~---_-_---h----__~ Nominal Maximum Dissipation Density Factor of Impregnated Paper at "C glcms C_--_-_h-_-__~ 25 50 80 100 120 (6) >I0 to <12 >12 to<15 >15to<18 >18 to <25 8 9 10 (7) (8) 4 10 2 5 1 3 1 2 16 8 5 4 3 2 (9) (10) (11) 29 13 6 5 38 21 15 10 6 5 55 38 27 18 10 6

(1)

(2)

(5)

2.4

m-s

5 3 2 1 1

32 16 14 10 7 5 4

(12) These limits refer to counts made with measuring equipment in accordance with 24 ( Method 2 ) of IS : 9335 ( Part 2 ) 1981*. The use of other measuringequipment should be subject to agreement between the purchaser and the supplier

NOTE 3 -

>10to912 >12toq15 >15 to%18 >18to<25

24 (Method 3)

2.1

m--2

REQUIREBXENTS ~~_~~~h~-----~~ Maximum Count Per ma "-----_--~ r------Apparent Apparent Nominal thickness density 1.0 density 1.0 r_*_T c-&-7 1ov 4ov 10 v 4ov pm 8 75 2 500 120 700 9 10 >lOto<12 >12 to<15 60 45 35 8 1 450 980 300 40 80 60 20 12 400 230 70 30

NOTE 1 - If the fault count in the first ma tested is than the permitted value but greater less than 6, further equal area shall be tested until either:

Maximum Count Per ma C__---_-h-----,~ Apparent density 1'17 Nominal r-_-_*-__-~ thickness 1oov 4ov 1OV tJm 2.4 m-s 9 10 12 15 70 47 23 10 90 55 16 10 850 215 70 20 a) the average count per ma falls below the permitted value, or (b) 6 faults have been counted. Only in case (b) shall the material be rejectable NOTE 2 - The choice of voltage shall be subject to agreement between the purchaser and the supplier.
NOTE 3 -Values for other nominal densities shall be established by linear interpolation.

INTERNATIONAL
Base Units QU"Mify Length Mass Time Electric current Thermodynamic temperature Luminous intensity Amount of substance Supplementary Qoanf ity Plane angle Solid angle Derived Units Units

SYSTEM

OF UNITS

( SI UNITS)

Unif metre kilogram second ampere kelvin candela mole

Symbol m kg : K cd mol

Unit radian steradian

Symbol rad sr

Quantity Force Energy Power Flux Flux density Frequency Electric conductance Electromotive force Pressure, stress

Unif newton joule watt weber tesla hertz siemens volt Pascal

Symbol N W Wb T HZ S V Pa t 1

Defhition N = J = 1 kg.m/ss 1 N.m

1 w = 1 J/s 1 Wb = 1 V.s 1 T = 1 Wb/ma 1 Hz = 1 c/s (s- `) 1 S = 1 A/V 1 V=lW/A 1 Pa - 1 N/m"

